










WEIGHT -FLOW AND THRUST LIMITATIONS DUE TO USE OF
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ghe havingrotatingcmibustorpassages,whichcouldtie advantageof CnUY
weightsavingsdueto shortercmbustors,hasbeensuggestedandis shown am
schematicallyinfigure1. Theen@nemaybe consideredasa turbojet
engineinwhichthelastcompressorstage,thecombustors,andthetur-
binearereplacedby a singlerotatingunitconsistingofa diffuser
cascade,cmnbustorpassages,andreactionozzles.Statorsdownstream
oftherotorremoveetitwhirlwhennecessary.
. Theengine,withoutprecom_&ession,mightbe viewedasa nestof
rotatingramjetswithonlyenoughexitwhirltobalancefrictionlosses. ,’





















aeolipilewhichamtedatesHero~sturbineof 130 B.C. Inmdern times,
Nernst,Lorin,anda hostofothershaveproposedenginesinvolvingreac- o
tionturbines,in someofwhichcoribustorsrevolved.Inthepresentwork,











































































































































fora turbine-inlettotaltemperatieof 2500°R and15percentofthe
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lossfromstations3 to 3aanda flameholderd a&lossfromstations2







































weightflow Wa@/AFb andcorrectedimpulse(Vj- Vo)/g’@,when 5



































































a trisl-and-errors lutionusinga plotof cotiustorreferencevelocity
againstotal-pressureratioacrossthecouibustor( ef.9). Preference
velocitywasassumedandtheconibustortotal-pressureratiosubstituted














































































Turbine-inlettemperatureof 35CX)-0R. - Rotojetandturbojetper-
formanceiscompsredoverthesamerangeofflightMachnuribersandalt-
itudesata turbine-inlettemperatureof 3500°R infigure6. There-
sultsaresubstantiallythesameasforthe2500°R turbine-inlettem-
perature.Thebladetemperaturesfortherotojetareassumedtoremain


















































ine ofa conventionalturbinenginewitha singlerotatingunitwas






















‘a = p~v [m)






W4 = sinp (A2)






































%=; (W4Cosp -W2 CosJ3) (A6)
where W2 isthevelocityrelativeto therotoratthecompressorexit,











NACARME55KL6 ~ ‘Q&: 17
Thestagnationtemperatureat station2 withrespecto statio~
coordinatesi givenby
V$
T; = T2 + 2@h
where
(A8)















Stice(T;- T~)= (T;- T~)+ (T; - T;), theexpressionforthe
compressorworkfromequation(A7)becomes
Um
= ~ (W4Cosp - w~ Cosp)
(A12)
Theworkof compressionfromstation1 relativetothecasingto station












































=P; -P2=P2 1+ 2 -1
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Reaction-nozzle-jetangl ,B,deg
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Ccmpreasortotal-pressure=tlO,P~/3?i
Figure4. - Effectof turbine-edtaxialMachnumberon rotajet
perfomsnce. FlightKwh nmiber,1.5-altitude,>35,332feet.
turbine-inlettutsltemperature,25d R.
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